Kirchberger's theorem on the strict separation of finite sets in the Euclidean n-space E" is as follows:
Let A, be the set of those a,'s which appear with positive coefficients in the above expression for v and let B, be similarly defined. Then x E (conv A,) f7 (conv B,) and A, U B, has fewer than m + p points. By repeating this reduction process a finite number of times, we shall eventually arrive at the desired sets A' and B'.
Proof of Kirchberger's theorem. The sets conv A and conv B cannot meet, for if they did, there would exist, by the combinatorial lemma, subsets A' of A and B' of B whose convex hulls meet and are such that A' U B' has at most n + 2 points. This, however, implies that the sets A ' and B' cannot be strictly separated, thus contradicting the hypothesis of the theorem. Hence convA and conv B are disjoint compact convex sets, and so can be strictly separated, whence A and B can be strictly separated. We note that: (i) Caratheodory's theorem is the special case of the combinatorial lemma obtained by taking A to be a singleton; (ii) the above proof of Kirchberger's theorem continues to hold when A and B are any compact sets in E".
